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Abstract 
This study investigates changes in perceived consumption, beliefs and attitudes about beef and other 
proteins over three time periods that include much major media coverage of BSE- related issues.  
Demographic, consumption frequency of meat and other proteins and attitude scales relating to beef 
and BSE were administered to a sample of 1065 shoppers as they left the supermarket.  Significant 
changes in most of the consumption measures were found over the three time periods.  Many sex 
and age differences were also found.  Attitudes were found to correlate positvely  with both 
consumption of beef and pork and negatively with consumption of quorn.  Explanations for the 
findings are offered in terms of the theories of reasoned action , cognitive dissonance and attribution 
and the health belief model.  Implications for possible interactions between long-term changes in 
beef consumption and those due to the BSE crisis are considered in terms of the justification for 
continuing to eat beef. 
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The relationship between attitudes, demographic factors and perceived 
consumption of meats and other proteins in relation to the BSE crisis: a study in 
the United Kingdom 
 
Introduction 
The impact of the BSE crisis has been felt throughout the food and food processing industries in the 
UK, following copious amounts of coverage in the press and the media, popular and academic 
journals.  The media coverage is ongoing, and rarely a week passes by in the UK without some 
discussion relating to either the health or political issues associated with BSE.  Successive British 
Governments have claimed that there are few likely consequences in terms of people contracting 
new variant CJD now, yet there continue to be new regulations associated with BSE.  Average 
household consumption of beef, although rising, is still well below pre-1995 levels (MAFF, 1998).   
 
This study sets out to identify changes in perceived consumption, beliefs and attitudes about beef 
and other proteins over three time periods [T1, T2 and T3] that include major media coverage of 
BSE- related issues.   
 
Consumer factors that are known correlates of purchase and consumption of foods are many and 
varied, including demographic variables such as age, sex, socio-economic status, education, income 
level, and psychological variables such as perceived risk,  personal utility, product perceptions, 
personality and attitudes (Burton  et al., 1994; Greatorex and Mitchell, 1994; Pollay and Mittal, 
1993; Gilbert and Warren, 1995; Ahadi and Diener, 1989). These are in addition to the array of 
potential product variables and the amount of choice available to the consumer.   
 
Attempting to model consumer behaviour in this context is complex, involving too many variables 
for the majority of samples to encompass readily.  This is particularly true insofar as any individual 
respondent is unlikely to find the time and the motivation to complete the number of questions that 
would be necessary.  Thus, researchers must be both pragmatic and parsimonious in their 
approaches, and consequently this review concentrates on attitudinal, demographic and consumption 
issues associated with the BSE scare and proteins.    
 
Consumption of meat  in the UK 
Consumption of beef has been declining for over 20 years and particularly declined substantially 
once the BSE scare was underway but has started to rise again [2% higher from 1998 to 1999] 
although still 14% below 1995 pre-crisis levels (MAFF, 1998; MLC, 1999).  Decreased 
consumption also generalises to other meats e.g. processed meat, pork pies and sausages, 
consumption of which declined by 3% even when the overall decline in all meats was just 4% 
(Kinnucan et al., 1997).  Generally, poultry and fish in diets have increased, at the expense of red 
meats such as beef and pork,  because chicken and fish are believed to be healthy, nutritious, low in 
calories and reduce the risk of disease (Raloff, 1984; Matthews 1995;  Capps and Schmitz, 1991; 
MINTEL 1997).   This may also be because of increased demand for convenience food, more likely 
to be poultry than red meats, rather than for safety reasons (Anderson et al., 1991).  Indeed, 
vegetarianism is currently at it's most popular (MINTEL, 1997).  Indices of consumption of meats 
since 1997 are shown in Table 1.   
 
 
 
Table 1: Consumption indices of beef, mutton, pork, poultry from 1996 to 1999 
source: Meat and Livestock Commission (MLC): Meat demand trends, June 1999 Vol. 2 
     month/year     
meat  04/97 06/97 09/97 01/98 05/98 06/98 09/98 01/99 04/99 
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_______________________________________________________________________________________________
_ 
beef/veal  115.3 104.6 97.6 115.7 113.7 99.3 97.1 115.1 116.4 
mutton/lamb  85.0 87.8 87.4 92.7 99.5 80.9 83.0 88.9 93.8 
pork  107.9 94.6 89.5 109.7 103.9 92.9 92.7 107.8 106.4 
poultry  97.9 92.3 87.0 116.4 94.8 92.3 84.6 109.1 94.4 
 
 
 
 
There are also sex, socio-economic, age and generational differences in consumption:  women 
consume 45% less meat per week than men; the consumption of meat and meat products increases 
as income decreases and also higher income groups tend to be more particular about beef cuts;  meat 
eating tends to reduce with age, excepting lamb and mutton, where the oldest age group has the 
highest consumption  (MINTEL, 1997; MAFF, 1998). 
 
Thus, there are important age, sex, socio-economic, and generational differences in meat 
consumption, and general longer-term trends towards consumption of poultry, fish and vegetarian 
foods and away from red meats, particularly for women.  It is against these factors that any changes 
in beef consumption following the BSE scare must be set. 
 
Attitudes 
The attitude toward a given object is the weighted summed set of the evaluation of attributes, the 
number of salient attributes, the attitude towards the object and the strength of belief that the object 
has the attribute (Ajzen and Fishbein, 1980).  Attitudes and behaviour have been causally linked  
(e.g. Ajzen and Fishbein, 1977; Pratkanis and Santos, 1993; Ajzen, 1991; Connor, 1994) and 
attitudes and consumer behaviour are not likely to be exceptional to these theories.  It may be that 
attitudes also have a indirect effect, affecting evaluation of food which in turn influences purchase 
behaviour (Connor, 1994).  There is increasing evidence, particularly based on the theory of 
reasoned action, showing the relationship between intention, attitudes and habit with consumption 
of foodstuffs including meat (Worsley and Skrzypiec, 1998; Saba and Di Natale, 1998 & 1999).   
The importance of safety-related meat attitudes and their impact on consumption in relation to the 
BSE crisis has been recently emphasised (Verbeke and Viaene, 1999).  However, Foxall and Bhate 
(1993) argue that a person's concern about what others think of them renders attitudes of only 
limited value in the prediction of consumer behaviour.  A possible reason for this more pessimistic 
view of the attitude-behaviour link may be that the use of generalised questions to predict 
generalised behaviours  results in low correlations, whereas specific attitude questions can correlate 
highly with specific behaviours (Davidson and Jaccard, 1979).   
 
In relation to attitudes and beliefs specifically about health and food, there are clear demographic  
differences: for example, women show more health-related behaviours and attitudes towards food 
than do men (McIntosh et al., 1994; Monneuse et al, 1997) and this is also reflected in their lower 
consumption of red meat (MINTEL, 1997).  Similarly, high income and socio-economic status are 
associated with more positive attitudes to risky health behaviour (McIntosh et al., 1994).  Age is in 
some ways more complicated as a demographic variable:  for example, attitudes are the strongest 
predictors of the intention to eat healthier food in young adults (Oygard and Rise 1996);  however 
consumption of lamb is generational rather than age-related (MAFF 1996 and 1998). 
 
Responses to perceived health threats 
Coping with a perceived health threat such as an unsafe food supply, involves behaviours, 
cognitions and perceptions to minimise the impact of the threat.  There have been several attempts 
to derive theories which account for the responses to a perceived threat to health.  The health belief 
model (Becker and Maiman 1975;  Rosenstock 1990) offers a single-dimension explanation of why, 
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even when symptoms are absent, people engage in behaviour to protect their health: for example, 
people experiencing a threat from unsafe food are likely to use a problem-solving approach, such as 
seeking more information or changing eating habits, whereas those who perceive the threat to be 
less are more likely to endorse faith, wishful thinking, fatalism, avoidance and trust (Schafer et al., 
1993).  The single dimension determining behaviour would seem to be the perceived threat of 
contracting a health condition from the unsafe food.  The health belief model also incorporates 
perceived benefits; however, in terms of the BSE scare, these may well be more general health gains 
associated with eating less red meat, consequences which the health belief model handles less well 
than the theory of reasoned action (Ajzen, 1991).   
 
The proportion of people perceiving threats from unsafe food is an important issue.  Only half of the 
respondents in one study had any concerns at all about a potentially dangerous issue- undercooked 
burgers, although this study was conducted at a time when food poisoning or salmonella was not 
receiving much media coverage (McIntosh 1994).  In this latter study, changing purchasing or eating 
habits as a result of knowledge and awareness of food safety information was more likely for 
women and higher educated and higher income respondents.  This finding may be compared with 
that of Bruhn (1995) who found that women, especially those of low income and less education, 
were more concerned about the dangers of irradiated food.  Such sex differences in consumer health 
and risk-related behaviour are fairly commonplace (e.g. Bord and O'Connor 1997;  Barke et al 
1997); this may be because men are more socialised to take risks and women to be cautious and 
health and diet-conscious and hold higher ethical standards (Stronegger et al. 1997; Miller et al, 
1996;   French and Jeffrey 1997).   
 
Other demographic variables related to responses to perceived health threats includes age and 
socioeconomic status [SES].  There is evidence for increasing concern for health and higher ethical 
standards with age (Polyakov 1995; Deshpande 1997; Mudrack and Mason 1996) and therefore it 
would seem likely that older people would have been more concerned with the recent beef scare.  
There are also generational effects [rather than age alone] associated particularly with expenditure 
on lamb (MAFF, 1998).  SES has been found to be inversely correlated with risk behaviour 
(Stronegger et al, 1997).  Higher SES groups may lead by adopting 'preventative innovations' with 
lower SES following as 'late adopters'; generally, SES "shapes" the distribution of risk factors that 
affect health, including attitudes and behaviour (Williams and Rucker 1996) and this may explain 
the inconsistent SES-related responses among women cited by McIntosh et al (1994) and Bruhn 
(1995). 
 
Behaviour in response to a perceived threat to health from food safety information may reflect 
cognitive dissonance, insofar as the denial of the threat, or it's displacement into wishful thinking are 
the result of the imbalance between knowledge and behaviour which conflicts with that knowledge 
(Festinger, 1957).  Attribution theory might also have some explanatory power here, in that as time 
passes with no direct experience of anyone with Creuzfeldt-Jacob disease, the perceived threat will 
reduce and denial of the threat by attributing the cause to non-consumed inferior products or the 
Government's scare mongering will increase (Hewstone, 1989; Kelley, 1973). 
 
Hypotheses 
[1]  From 1996, when consumption was lowest for many years, perceived consumption of meats and 
other proteins will show the following patterns [note: T1, T2 and T3 refer to the three time periods 
of measurement]: 
 food   T1-T2   T2-T3 
 _______________________________________________________ 
 beef:     rise      level 
 lamb:     rise     level 
 pork :      level                  fall 
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 poultry:  rise   rise 
 fish:   level   rise/level? 
 milk:   level   level? 
 
This hypothesis derives from the evidence and projections relating to consumption of meat and main 
foods (Anderson et al., 1991; Capps and Schmitz, 1991; Matthews 1995; Kinnucan et al., 1997; 
MINTEL 1997; MAFF, 1998; MLC 1999). 
   
[2] That there are sex and age differences in perceived consumption in the direction of: (i) women 
eating less beef and more fish, pulses, soya and quorn and (ii) less beef and pork but more lamb 
consumption with increasing age.  This hypothesis derives from the evidence from consumption, 
demographic differences in attitudes and perceived health risks (Raloff, 1984;  Anderson et al., 
1991;  Capps and Schmitz, 1991;  Matthews 1995; MINTEL, 1997; MAFF, 1998; MLC, 1999).    
 
[3] That there are sex, age and time period differences in attitudes in the direction of: i  women 
holding more negative attitudes to beef, ii age being positively related to concern for health  and iii 
that attitudes will show significant time differences such that those at T3 will be more positive than 
at T2 or T1. This hypothesis derives from the evidence concerning attitudes and perceived health 
risks (Becker and Maiman 1975; Davidson and Jaccard, 1979; Pratkanis and Santos, 1993; 
Rosenstock 1990; Foxall and Bhate, 1993; Schafer et al., 1993; McIntosh et al., 1994; Bruhn, 1995; 
Polyakov 1995; Miller et al, 1996; Mudrack and Mason 1996; Oygard and Rise 1996; Bord and 
O'Connor 1997; Barke et al 1997; Deshpande 1997; French and Jeffrey 1997,  Monneuse et al, 
1997). 
 
[4] That attitudes and consumption will be positively correlated. This hypothesis derives from the 
evidence in relation to attitudes and behaviour  (Kelley, 1973; Davidson and Jaccard, 1979; Ajzen 
and Fishbein, 1980; Pratkanis and Santos, 1993; Hewstone, 1989; Ajzen, 1991; Foxall and Bhate, 
1993; Connor, 1994; McIntosh et al., 1994; Monneuse et al, 1997; Worsley and Skrzypiec, 1998; 
Saba and Di Natale, 1998 & 1999; Verbeke and Viaene, 1999).    
 
Methodology 
The investigation was designed specifically to obtain data from the public near to their point of food 
purchase without having the problem of low response rates.  Thus, the whole methodology was 
geared to involving respondents for no more that four to five minutes and this necessarily limited the 
number of questions that could be asked. In consequence, the design of the study was such that each 
customer would answer a selected array of questions out of a larger set. As will be evident in the 
results, this meant unequal N for various questions. 
 
Method 
The measures used in this study can be classified into three main areas : 
 
[a] demographic/biographic information:  The following measures were taken for all respondents:  
sex, age, in six groups : 16-24, 25- 34, 35- 44, 45- 54,  55-64 and 65+;  occupation of self and 
occupation of head of household if not self. Respondents were also asked if they eat meat, if yes to 
meat do they eat meat products, did they ever eat beef or beef products and whether they had 
changed their place of purchase of beef products since the BSE scare. 
 
[b] protein consumption:  All respondents were asked, on a  six point scale[6= 'every day', 5= 3-5 
times/week, 4= 1-2/week, 3= 1-2/fortnight, 2= rarely and 1= never] how frequently they consumed 
any of the following:  beef, pork, lamb, chicken/turkey, fish, seafood, eggs, pulses/lentils, milk 
products, soya products, quorn.   
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[c] attitudes to  food safety, beef and earlier 'scares':  16 attitudes items were constructed using a 
Likert-type scale, where 6= strongly agree and 1= strongly disagree. The attitude items covered 
whether the BSE scare had 'persuaded' the respondent to change their eating habits, perceived safety 
of ingredients in meat products, how safe they thought beef was to eat, whether cost and safety were 
related.  A further set of 7 items were constructed, also using a 6-point scale, concerning how likely 
they would be to eat various beef products such as beef sausages from a supermarket and a roast 
beef sunday dinner.   
 
The questions are given in full in the appendix. 
 
Sample 
The sample was obtained from six branches of four major supermarkets, all within 2 - 12 miles of a 
large city centre in the north east of England, during three time periods, as shown below:  
 
 period T1= Dec/Jan/Feb for 1996/97 
 period T2= Dec/Jan/Feb for 1997/98 
 period T3= Dec/Jan/Feb for 1998/99 
 
The total sample was 1065 people. The respondents are shown by sex and time period in Table 2.  
 
 
Table 2: sample by time period and sex (column percentages in parentheses) 
   Time period                       
  T1   T2  T3 totals 
______________________________________________________________________________________________ 
men  75 (38) 177 (41) 202 (46) 454 
women 124 (62) 253 (59) 234 (54) 611 
totals 199 (100) 430(100) 436 (100) 1065 
 
Note: 
2
= 0.09, 2 d.f.,, n.s. 
 
 
The respondents could be described as largely of socio-economic grades A, B, C1, C2 and D, since 
the shops in areas most likely to attract socioeconomic grade E were not sampled.  This sample also 
clearly reflects that women are more likely to do the shopping in the supermarket locations than are 
men. 
 
Procedure 
Permission for access to customers was gained from the supermarkets before the data collection.  In 
the foyer of the supermarket, every third respondent leaving was approached and asked whether they 
would be willing to answer questions conducted by university students.  The students wore 
prominent badges with the university logo, and were smartly dressed.  Thus respondents could 
clearly see that the survey was not conducted by professional market researchers or supermarket 
employees.  The success rate of this approach was high [75%].   
 
Respondents were shown all the questions on plastic cards, where the information required was in 
large type for ease of reading. For the attitudes and consumption questions, the respondents were 
required to provide a single number as their answer for each question.  All data collectors used the 
same preamble, and thanked all people approached, whether they were respondents or not.  The 
average time for each respondent was approximately 4 to 5 minutes, although some took much 
longer if the respondent wished to 'chat' afterwards. 
 
Results 
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This section examines the data descriptively and then goes on the test each of the hypotheses in turn.   
 
Descriptive statistics 
In the sample, 43 out of 813 (5.3%) who were asked the question said they did not eat meat;  10.9% 
said they had changed their place of purchase of beef products since the BSE scare. These findings 
suggest that a very large majority of people eat beef and most of these continued to purchase their 
beef from the same source during the three year period which covers most of the crisis period for the 
BSE scare.   
 
The means and standard deviations for the consumption of proteins (see method [b] above) over the 
three time periods are shown in Table 3.  However, these variables are ordinal with unequal 
intervals, so the data are purely descriptive, but do nevertheless  demonstrate a number of interesting 
points.  Several protein sources - chicken, fish, seafood, and milk-  show a drop from T1 to T2 and 
then rise again from T2  to T3.  Eggs show little change, as might be expected, whilst fish shows a 
considerable rise.  An interesting finding is that respondents through all three time periods are citing 
low consumption of soya products, suggesting that they are ignorant of soya used in many 
foodstuffs. 
 
 
Table 3: Proteins for the three time periods: means of consumption frequency ratings and 
standard deviations; Kruskal-Wallis tests: H values  and 2-tailed probabilities 
      Time period                     
         T1                T2               T3        
Protein     x  s.d  x  s.d  x  s.d H prob 
_________________________________________________________________________________________ 
Beef   3.08 1.23  2.96 1.32  3.06 1.03 1.08 n.s. 
Pork   3.07 1.21  2.91 1.12  2.95 1.08 2.14 n.s. 
Lamb   2.56 0.99  2.53 1.04  2.66 1.02 3.40 n.s. 
Chicken  3.97 1.02  3.68 1.17  3.81 0.89 7.86 .0196  
Fish   3.23 1.12  3.31 1.11  3.59 0.98 20.42 <.0001 
Seafood  2.41 1.08  2.26 1.10  2.50 0.84 21.64 <.0001 
Eggs   3.88 1.20  3.88 1.18  3.99 1.17 0.78 n.s. 
Pulses   2.71 1.39  2.99 1.40  2.37 1.18 42.39 <.0001 
Milk   5.74 0.88  5.60 0.10  5.69 0.87 6.95 .0310 
Soya products  1.53 0.93  1.63 1.00  1.60 0.83 4.60 .1001   
Quorn products    -   -  1.50 0.90  1.46 0.73 0.74 n.s. 
 
N   1991   430   436 
Note 1:  quorn not included at T1; statistic calculated is U.   
 
 
Hypothesis Testing 
[a] Year on year differences in consumption 
Year on year differences were tested using Kruskal-Wallis one way analyses of variance by ranks, 
the most appropriate test for ordinal data of this kind.  The results are summarised in Table 3.   Five 
of the 12 analyses yielded significant H values:  for chicken, seafood and milk these were all in the 
direction of a drop from T1 to T2, followed by a rise at T3.  For pulses, there was a rise from T1 to 
T2 and a drop from T2 to T3 and for soya the rise from T1 to T2 was significant.  The finding for 
fish was highly significant, showing upward consumption over the three time periods.   
 
 
Table 4:  Summary statistics for two-way analysis of variance of sex and time period  for 
consumption of proteins  
           Sex           time period   interaction  
Protein F           prob         F  prob      F     prob 
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_____________________________________________________________________________________________ 
Beef 64.14 <.0001 1.55 n.s. 1.49  n.s. 
Pork 10.35 .0013 2.00 n.s. 0.62  n.s. 
Lamb 6.07 .0139 1.14 n.s. 3.46  .0317 
Chicken 0.38 n.s. 6.17 .0022 1.66  n.s. 
Fish 2.28 n.s. 9.96 <.0001 2.15  n.s. 
Seafood 0.42 n.s. 6.03 .0025 0.38  n.s. 
Eggs 27.08 <.0001 0.85 n.s. 1.95  n.s. 
Pulses 19.85 <.0001 22.45 <.0001 0.06  n.s. 
Milk 1.73 n.s. 1.98 n.s. 0.09  n.s. 
Soya 0.48 n.s. 0.36 n.s. 1.66  n.s. 
Quorn 4.23 .0401 0.31 n.s. 0.00  n.s.   
 
Note 1: N = 863 for quorn which was not measured for all respondents in the T1 study 
 
 
 
To test if these data showed differential changes for men and women, 2-way analyses of variance by 
sex and tme period were performed.  Although these tests are not truly appropriate for ordinal data, 
they do provide 2-way analyses to ascertain interaction effects and are thus used with caution here.  
Findings are given in Table 4, which shows these analyses confirmed the year on year differences 
found for chicken, fish, seafood and pulses.  As above, these analyses showed the pattern of a drop 
between T1 and T2, followed by a rise from T2 to T3 for chicken and seafood, rising consumption 
for fish and an inverted U-shaped distribution of consumption for pulses.  None of the other proteins 
showed any significant year-on year effects.   
 
[b] Sex differences in consumption  
Sex differences were tested for the consumption questions using Mann-Whitney tests.  These 
yielded significant findings for beef [z= 8.02, p<.0001], pork [ z= 2.78, p= .0055] and lamb [z=2.18, 
p=.0293]  in the direction of men eating these proteins more frequently than women, and for fish [z= 
-2.35, p= .0188], eggs [z= -5.12, p<.0001], pulses [z= -5.80, p<.0001] and quorn [z= -2.17, p= 
.0302] in the reverse direction.  The results were not significant  for chicken, seafood, milk or soya.  
These findings accord with the data available from other sources (MINTEL 1997; MAFF 1998). 
 
The analyses of variance described in the previous section confirmed these sex differences for beef, 
lamb, pork, eggs, pulses and quorn but the findings for fish had not been apparent in the ANOVA.  
The finding for lamb is different to the rest, yielding a significant sex-year interaction effect; the 
overall consumption pattern year-on-year rises only slightly, but actually falls for men and rises 
significantly for women. 
 
[c] age differences in consumption 
For each protein, age differences in the consumption rating questions were tested using Kruskal-
Wallis one analyses of variance.  Correlations would have been inappropriate if the data had 
followed U- or inverted U- shaped distributions.  The findings are given in Table 5, which shows the 
distribution of mean ranks for each protein; for reference, the mean ranks 'pivot' around the median 
person who would be 1064/2 i.e. in 532nd place and the table shows how far from that median each 
age group is.  It can be seen that chicken and milk show marginally significant probability levels, but 
all the other proteins show highly significant age differences. 
 
 
Table 5:  Kruskal Wallis tests: mean ranks, H and probability for the six age groups for 
consumption of proteins 
  youngest                Age group mean ranks            oldest   
Protein 1 2 3  4  5  6 H prob  
_________________________________________________________________________________________ 
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Beef 517 505 490 573 589  550 16.78 .0049 
Pork 516 471 505 553 624  618 37.3 <.0001 
Lamb 445 456 518 588 672  616 87.50 <.0001 
Chicken 565 500 576 506 530  547 12.35 .0303  
Fish 428 508 590 541 591  590 43.62 <.0001 
Seafood 445 525 597 605 515  485 38.49 <.0001 
Eggs 467 544 567 549 548  481 14.59 .0123 
Pulses 486 511 531 542 569  650 17.89 .0031 
Milk 492 527 539 530 563  582 15.19 .0096 
Soya products 529 582 570 536 463  396 40.45 <.0001 
Quorn products 382 421 421 377 325   --- 27.61 <.0001 
 
N1 183 278 184 177 183  59 total  1064  
 
Note 1: N = 172, 182, 148, 130, 142 for the first five age groups for quorn which was not measured for all respondents  at T1. 
 
 
 
These results may be summarised by saying that perceived consumption of lamb, fish milk and 
pulses are generally rise with age; consumption of soya drops substantially for the two oldest age 
groups.  Beef and pork consumption both show a drop in the second youngest group.  Eggs, soya 
and quorn seem to reflect an inverted U-distribution with age. 
 
[d] combined age and year effects in consumption 
Two-way ANOVAs were performed on the consumption data by age and year, with age groups 5 
and 6 combined to avoid low frequency data cells.  Summary findings are shown in Table 6.   
 
 
Table 6:  Summary statistics for two-way analysis of variance of age and time period  for 
consumption of proteins 
        Age       time period    interaction  
Protein F prob F prob    F     prob 
______________________________________________________________________________________________ 
Beef 2.23 .0642 1.45 n.s.2.92 .0020 
Pork 5.97 <.0001 2.52 n.s.1.51 n.s. 
Lamb 17.3 <.0001 0.01 n.s.4.12 <.0001 
Chicken 3.14 .0140 4.22 .0402 3.82 <.0001 
Fish 9.15 <.0001 1.58 n.s.3.15 .0009 
Seafood 4.37 .0017 2.51 n.s.1.34 n.s. 
Eggs 1.15 n.s. 1.58 n.s.3.29 .0006  
Pulses 0.99 n.s. 5.04 .0250 1.48 n.s. 
Milk 0.47 n.s. 2.51 n.s.2.38 .0115 
Soya 3.12 .0146 0.05 n.s.3.30 .0006 
Quorn 6.42 .0003 1.60 n.s. 3.72 .0112 
 
 
 
Table 6 clearly shows age effects for seven proteins, and time period effects, as already  identified in 
earlier sections for chicken and pulses.  The means for beef are given in Table 7, and it can be seen 
that the youngest age group 1 have increased their consumption of beef in the third time period, 
whereas it has fallen in T3 for most of the other age groups.  Taking one other example, the means 
table for fish, also in Table 7, shows very distinct patterns: consumption of fish has risen for age 
groups 1, 2 and 3 but has remained static for groups 4, 5 and 6. 
 
 
Table 7:  means for consumption of beef and fish by age group and time period. 
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      Age group      
Time period  1  2  3  4  5/6  
_______________________________________________________________________________________________ 
Beef 
T1   2.72  3.02  3.00  3.42  3.10 
T2   2.71  2.69  3.06  3.10  3.30 
T3   3.23  3.11  2.70  3.18  3.07 
 
Fish 
T1   2.46  2.89  3.00  3.42  3.65 
T2   2.88  3.07  3.57  3.46  3.65 
T2   3.22  3.72  3.87  3.47  3.67 
 
 
 
 
 
Inspection of the means for other proteins reveal no more than was already evident in the findings 
for sex and time period separately.   
 
[e] Attitudes and opinions about beef  
The 16 attitudes questions were analysed for year-on-year effects, using Kruskal-Wallis one way 
analyses of variance.  The findings are shown in Table 8.  These findings would seem to 
demonstrate a peaking of several of the attitude statements at T2, at one of the many peak periods of 
television coverage about cases of individuals with new-variant CJD, the information about 
slaughterhouses, beef on the bone etc.. Whether it is the reduced coverage in the last time period 
reflecting reduced interest in or desensitisation to the issues, or whether respondents genuinely 
believe that the problems in the foods have been removed and thus they need not take a special 
interest in where they buy beef products cannot be resolved from these data. 
 
 
Table 8:  Kruskal Wallis one way analyses of variance for attitudes for the three time periods. 
                    Mean ranks for year                
Attitude    T1            T2           T3             H prob overall 
         mean    
_____________________________________________________________________________________________ 
1 Steak too expensive  157  196 181 8.03  .0180 4.30 
2 Cheap beef products less safe 196  209 146 26.57  <.0001 4.07 
3 Reputable butchers are BSE risk-free 196  182 166 5.39  .0675 3.08 
4 Sausages all contain same ingredients 203  176 167 9.17  .0102 1.81 
5 Beef products are safe now 185  181 173 0.98  n.s. 3.41 
6 Too much red meat not good 169  204 168 9.38  .0092 4.16 
7 Like to know what is in beef products 192  210 139 35.12  <.0001 4.14 
8 Ate more sausages 2 yrs ago 170  214 152 24.86  <.0001 2.82 
9 Ate more beefburgers 2 yrs ago 175  208 150 21.1  <.0001 2.88 
10 Too much meat not good for you 164  180 186 3.41  n.s. 3.72 
11 Prefer red meat to white meat 176  187 165 3.12  n.s. 2.96 
12 Prefer to avoid beef  171  192 166 4.58  n.s. 2.86 
13 Prefer other meats e.g. lamb 161  199 168 8.71  .0129 3.40 
14 Stopped eating certain beef product 183  197 154 12.48  .0019 3.47 
15 Enjoy eating beef sometimes 154  187 180 6.82  .0030 4.76 
16 Only buy beef I consider safe 164  206 162 13.73  .0010 4.21 
 
N 100     107           150  total N= 357     
Note :  higher mean rank = greater agreement with statement 
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An analysis for sex differences in these 16 attitude items was performed using Mann-Whitney tests, 
yielding significant results for women agreeing more on items 6, 7, 12, 13, 14, 15 and 16 [with z= -
2.98 p=.0028, z= -4.50 p<.0001, z=-5.37 p<.0001, z=-4.59 p<.0001, z=-4.90 p<.0001, z=-4.76 
p<.0001 and z=-2.33 p=.0198 respectively], and men agreeing more with item 5 [z=4.03 p<.0001]; 
the remaining 8 items showed no significant sex differences.  These findings would suggest that 
women respond more to the scare [items 12, 13, 14 and 16] but may also alter their beef 
consumption for perceived health reasons [item 6].  Two- way ANOVAs on these 16 attitude items 
by sex and time period, showed two further significant interaction effects: there was a significant 
decline in agreement with item 3 for women but not for men whereas item 5 showed a significant 
rise in agreement for men but a fall in agreement for women.   
 
Age differences in attitudes were tested using the Kruskal-Wallis one way analysis of variance.  
Items 3, 4, 14 and 16 all yielded significant age differences, with H= 17.04 p=.0019, H= 12.56 
p=.0136, H=13.83 p=.0079 and H=11.60 p= .0206 respectively.  All these items showed increasing 
agreement with the item as age increased.  
 
Respondents were also asked their opinions about eating seven types of beef meal.  These data were 
analysed for year-on-year effects using Kruskal-Wallis one way analyses of variance.  The findings 
are shown in Table 9, where it can be seen that there are also different measures of location on the 
scales, with McDonalds beefburger having a relatively low mean but a high standard deviation, 
reflecting age differences in patterns of consumption.  As with the attitudes items in Table 8, there 
appear to be falls in likelihood of eating several of these beef meals at T2.  Roast beef sunday lunch 
is the most popular way of eating beef, but even that showed a dip at T2.   
 
A similar analysis to examine sex differences, using Mann-Whitney tests, showed men more 
significantly likely to eat all of the beef meals, all at p<.0001.    
 
 
Table 9:  Kruskal Wallis one way analyses of variance for opinions about beef meals for the 
three time periods. 
                              Mean ranks for time period                    overall 
Attitude    T1        T2          T3   H prob mean   
_________________________________________________________________________________________ 
 
1 Steak meal in restaurant   294 280 329  9.19 .0101 3.93 
2 Supermarket own brand beef sausages   275 299 300  1.83 n.s. 2.67 
3 McDonalds beefburger   303 276 333  13.65 .0011 2.84 
4 Beef sausages from reputable butcher   279 306 281  3.60 n.s. 3.11 
5 Roast beef sunday lunch   298 284 318  4.79 .0914 4.49 
6 Lasagne [beef mince] in restaurant   327 254 367  52.40 <.0001 3.52 
7 Burger & chips in a cafe   284 283 330  10.09 .0064 2.35 
 
N    100 339 150  total N= 589 
 
Note :  higher mean rank or higher mean  = greater  likelihood of eating 
 
 
 
Two-way ANOVAs revealed further significant interaction effects for items 3 and 7, both of which 
showed an increase in likelihood of eating these products only for men. 
 
[f] Correlation of attitudes and perceived consumption 
The 16 attitude items were correlated with the 12 consumption of protein questions, using Spearman 
correlation coefficients.  For high N, 242 in this case, correlations as low as r=.12 are significant at 
p<.05; however, this runs the risk of several type I errors, when 16 x 11= 176 correlations are 
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computed and in addition correlations as low as that account for only very small proportions of the 
variance.  Therefore the significance level was set at p<.01, yielding 54 significant correlations out 
of 192 tested, of which the following were r=.3 or higher [direction of correlation given by the sign 
after the item number] : consumption of beef with items 5, 6-, 12-, 13-, 14- and 15; pork with item 
12- and quorn with items 12, 13, 14 and 15-.  Therefore it can be seen that only the consumption of 
the three protein sources  beef, pork and quorn are significantly highly associated with attitude items 
concerning the safety and consumption of red meat, particularly beef.  It is interesting to note that 
consumption of pork but not lamb is linked to that of beef in this way.   
 
Consumption of proteins were correlated with the opinions about the seven beef meals. The 
correlations for beef consumption with all 7 meals were extremely high at p<.0001, but the 
correlations were also significant for pork and negatively for fish, seafood, pulses, soya and quorn.  
As with the attitudes, it appears that consumption of beef, pork and quorn are most associated with 
opinions of beef meals.   
 
Summary of findings 
The first hypothesis, relating to patterns of consumption made predictions of changes in 
consumption of various main foods between T1, T2 and T3.  The significant changes are shown in 
the table below, where it can be seen that some of the changes in consumption between T1 and T2 
differ from those predicted in H1. 
 
     T1-T2    T2-T3   
 food   predicted actual  predicted actual 
 _____________________________________________________________ 
 beef:     rise  level  level  level 
 pork :      level     level             fall  level 
 lamb:     rise  level  level  level 
 poultry:  rise  fall  rise  rise 
 fish:   level  level  rise/level? rise 
 milk:   level  fall  level?  rise 
 eggs     level    level 
 seafood    fall    rise 
 pulses     rise    fall 
 soya products    rise    level 
 
Hypothesis 2, that there are sex and age differences in perceived consumption, was largely proved in 
relation to sex with women eating less beef and more fish, pulses, soya and quorn but less clear with 
age where the prediction that less beef and pork but more lamb are consumed with increasing age.  
Consumption frequency of many proteins was found to increase with age.   
 
Hypothesis 3, that there are sex, age and time period differences in attitudes in such that: (i) women 
hold more negative attitudes to beef than men, (ii) age is positively related to concern for safety of 
beef and (iii) that attitudes show significant time differences i.e. at T3 will be more positive than at 
T2 or T1, was largely proven.   
 
Hypothesis 4 proposed that attitudes to beef and consumption are positively correlated. The findings 
support the hypothesis in general terms that attitudes to beef and consumption are related, but this is 
particularly true for the consumption frequency of beef, pork and quorn.   
 
Discussion 
Although it is never certain that one can truly ascribe cause and effect in measures such as these, it 
would seem clear in this study that the BSE scare has had an impact on both attitudes and 
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consumption behaviour over time, and that the effects are mediated by sex and age.  There is likely 
to have been been some generalisation of effects across several other main foods, because time 
period patterns of consumption were found for chicken, fish seafood and pulses, whilst consumption 
of meats such as lamb and pork remained level when they were predicted to change.  Attitudes were 
at their least favourable at time period T2. 
 
These findings show considerable shifts in consumption of several proteins over the three year 
period, not all of which tally very closely with the predictions (MAFF, 1998; MLC, 1999).  The 
reasons for these findings may relate to the continuing publicity in relation to BSE, along with no 
large increases of Creuzfeldt-Jacob disease illnesses, both of which are likely to affect beliefs, 
attitudes and behaviour, albeit not in the same way (Becker and Maiman 1975;  Rosenstock 1990; 
Schafer et al., 1993; Ajzen, 1991).  The health belief model and the theory of reasoned action would 
both predict that, as time passes with no increase in cases of CJD, the perceived threat would recede, 
and this would seem a likely explanation in this case (Becker and Maiman 1975; Hewstone, 1989; 
Ajzen and Fishbein, 1977).  However, it would seem that both behaviour and attitudes are becoming 
increasingly positive from 1997 onwards rather than the predicted 1996 onwards, possibly because 
of the continued but unanticipated and changing press and media coverage.   
 
Some of the main foods listed showed apparent decreases in frequency of consumption from T1 to 
T2.  This may be due to increases in eating of alternative products such as vegetables,  fruit and 
pulses or processed foods containing soya.  There is no reason to assume that the sampling or any 
other population characteristics were different and the data were collected at the same period of the 
year.  Interestingly, the data here in terms of both attitudes and consumption show some links 
between beef and pork, a finding not unique to this study (Verbeke and Viaene, 1999).   
 
The findings in relation to sex differences are consistent with research suggesting that women are 
more likely to be concerned about health scares and risk-related behaviour, both in terms of their 
attitudes and behaviour (McIntosh et al., 1994; Monneuse et al, 1997; MINTEL, 1997;  Bord and 
O'Connor 1997;  Barke et al 1997; Stronegger et al. 1997; Miller et al, 1996;   French and Jeffrey 
1997).   
 
The pervasive age differences found are interesting but not really consistent with prediction.   
However, the criterion measures used for consumption were frequency rather than actual amounts, 
and it may be that older people are more inclined to eating regular meals with some meat in them 
rather than 'snacking' found amongst younger people (MINTEL, 1997).   
 
The health belief model tends to frame severity and benfits in terms only of health-related 
considerations, which may be too narrow a focus in relation to BSE, where political considerations, 
apparent disagreements amongst scientists and the relative price of beef compared to other 
alternative foods may all have some influence upon attitudes and consumption  (Becker and Maiman 
1975;  Rosenstock 1990).  Thus, the theory of reasoned action offers better explanations of the 
behaviour and attitudes observed here (Ajzen, 1991).  A further point is that the alternatives to beef 
are not necessarily perceived to be any safer than beef itself, thus forcing people to seek new reasons 
to explain alternate purchase or consumption behaviours; motivation to avoid health dangers would 
seem at that point to be an avoidance-avoidance conflict ( Leventhal et al, 1983).  There is also the 
possiblity that cognitive beliefs about beef and BSE, themselves inherently dissonant due to 
conflicting infomration from politicians and scientists, may additionally conflict with affective 
beliefs which may be fear- driven.  As the incidences of CJD reduce, it is possible that the affective 
beliefs correspondingly reduce in salience, and this is likely to be the case over the three time 
periods in this study.   
 
Conclusions 
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This study has identified changes in attitudes and consumption frequency associated with BSE for 
beef and for several other proteins  during a 30-month period.  The consequences of the BSE crisis 
have been profound in the UK in many ways- for agriculture, politics, consumer confidence.  In the 
light of this, these findings raise interesting issues.   
 
Firstly, we believe that these data lend support to the notion that attitudes and behaviour are causally 
related, probably in a cyclical way such that attitudes affect behaviour, which in it's turn affects 
attitudes, and so on.  However, the possibility that these effects generalise is also there, so that 
attitudes may potentially affect consumption of other proteins.  This issue is still with us; the politics 
and media coverage associated with BSE continues.  So it is likely that attitudes and consumption 
will be affected for some time.   
 
Secondly, in relation particularly to beef, it is interesting to postulate the consequences of adding 
recent changes in consumption due to a relatively prolonged and highly publicised crisis such as this 
to the known longer-term trends of reduced consumption for health and food preference reasons.  
Our own attitude data agree with the current popular opinion that too much red meat is not good for 
you and this attitude is related to reduced consumption of beef.  Attempting to explain this well 
established long-term shift in behaviour and attitudes in terms of various models of health 
behaviours has been only moderately successful and perhaps the theory of reasoned action offers the 
most potential in this area.  However, there have been no attempts to ascertain whether the effects of 
adding a prolonged crisis to a long-term trend are interactive in some way; for example does one 
moderate or exacerbate the other.  In psychological terms, the justification for eating beef in order to 
avoid cognitive dissonance over the longer time period could involve a variety of processes 
including denial, selective processing of information, risk perception etc..  These same mechanisms 
could be brought to bear during the crisis period and if that were so, would tend to ameliorate the 
propensity to reduce or cease beef consumption.  Alternatively, the effects could be multiplicative 
and may require the assembly of more potent psychological explanations to justify the continued 
consumption of beef.  In this case, one would expect to see more sudden shifts in consumption and 
attitudes if the justifications are not enough to remove the dissonance.  There is clearly scope for 
more research in this area.   
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